QSOX1, a novel actor of cardiac protection upon acute stress in mice.
QSOX1, a sulfhydryl oxidase, was shown to be upregulated in the heart upon acute heart failure (AHF). The aim of the study was to unravel QSOX1 roles during AHF. We generated and characterized mice with QSOX1 gene deletion. The QSOX1-/- mice were viable but adult male exhibited a silent dilated cardiomyopathy. The QSOX1-/- hearts were characterized by low protein SERCA2a levels associated with a calcium homeostasis alteration, high levels of the endoplasmic reticulum (ER) chaperone proteins Grp78/Bip, and of the ER apoptosis sensor CHOP, indicating a chronic unfolded protein response (UPR). Importantly the QSOX1invalidation led to overexpression of two ER oxidases, ERO1-α and PRDX4. Acute stress was induced by isoproterenol injection (ISO, 300 mg/kg/12 h) for 2 days. In both groups, the PERK UPR pathway was transiently activated 6 h after the first ISO injection as indicated by eIF2 phosphorylation. By day-3 after the onset of stress, both WT and QSOX1-/- mice exhibited AHF profile but while high cardiac QSOX1 level was induced in WT hearts, ERO1-α and PRDX4 levels drop down in QSOX1-/-. At that time, QSOX1-/- hearts exhibited an enhanced inflammation (CD68+ cells and Galectin-3 expression) and oxidative stress (DHE staining and oxyblot) when compared to WT ones. In conclusion, the lack of QSOX1 promotes the upregulation of two ER oxidases ERO1α and PRDX4 that likely rescues oxidative protein folding in the hearts. However, signs of chronic ER stress remained present and were associated with a dilated cardiomyopathy. The superimposition of acute stress allowed us to propose that QSOX1 participate to the early response to cardiac stress but not to immediate UPR response. Taken altogether, the data indicated that QSOX1 is required 1) for a proper protein folding in the endo/sarcoplasmic reticulum (ER/SR) and 2) for resolution and protective response during acute stress.